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Motivation

• Mammoth Mountain studied as a natural 
analogue for large CO2 leakage events

• Investigate spatio-temporal variability of 
soil CO2 fluxes and relationship to 
meteorological parameters and topography 
using chamber method

• Compare chamber and eddy covariance CO2
flux measurements at challenging site



Recent Activity



Study Site



Chamber Soil CO2 Fluxes



















For further 
details, Lewicki 
et al.,
Geophysical 
Research 
Letters, 2007 is 
available
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Chamber-Eddy Covariance Comparison



Average Daily Flux Comparison



Summary
• Large, previously undocumented, spatio-

temporal variations in soil CO2 flux over 
multiple days associated with a weather front
observed by AC method

• Potential effects of topography and 
meteorological parameters should be 
considered prior to the placement of continuous 
monitoring devices and interpretation of time 
series of data



Summary

• EC deployed at a site that challenged the 
basic assumptions of the measurement

• Based on energy balance closure, EC 
performed well.  

• Moderate to good correlation between AC 
and EC fluxes based on footprint modeling 
observed



Summary
• Sources of error to consider in chamber-EC 

comparisons:
– Heterogeneous CO2 source distribution, complex terrain 

introduce error into EC measurement and footprint 
modeling.

– Temporally varying source flux distribution difficult to 
capture with chamber measurements on time scales less 
than inter-daily.

• EC can be used to monitor surface fluxes in 
challenging environments, but data gaps must be 
tolerated.  EC best used in conjunction with 
complementary AC method.
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